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TITLE: Orthopalladated and -platinated bulky triarylphosphite 

complexes: Synthesis, reactivity and application as 
high-activity catalysts for Suzuki and Stille coupling 
reactions 

Bedford, Robin B.; Hazelwood, Samantha L. ; Limmert, 
Michael E.; Albisson, David A.; Draper, Sylvia M.; 
Scully, P. Noelle; Coles, Simon J.; Hursthouse, 

Michael B. 
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Journal 
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Bulky triaryl phosphite ligands undergo facile orthometalation reactions 
with palladium and platinum precursors; the resulting complexes were 
examined for their catalytic activity. Reaction of (ArlO) 2 (ArO) P {4a,b,c) 
with [PdC12 (MeCN) 2] or PdC12 afforded ortho-metalated dimers 
[Pd[P(0Arl)2 (OAr-KC) -kP]C1]2 [5a, Ar = Arl = 2 , 4 -tBu2C6H3 ; b, 
Ar = 2,4-tBu2C6H3, (OArl) 2 = CH2 -2 , 2 ' - (6 - tBu-4 -MeC6H20) 2 ; c, Ar = 
2,4-Me2C6H3, (OArl) = CH2 -2 , 2 ' - (6 -tBu-4 -MeC6H20) 2] . Complexat ion with 
platinum gave both monomeric cis- [Pt [P (OAr) 2 (OAr-KC) - 
kP] [P(0Ar)3]Cl] (9) and dimeric [Pt [P (OAr) 2 (OAr-KC) - 

kP]C1]2 (6) complexes (Ar = 2 , 4 -tBu2C6H3 ) . Palladium complex 5a was 
gradually de-cyclopalladated by HCl/Et20 finally giving [Pd [P (OAr) 3 ] C12 ] 2 
(11) and trans- [Pd[P(OAr) 3]C12] (7a). Addition of phosphines, diphosphines , 
phosphites and sodium N,N-diethyldithiocarbamate to 5a and 6 gave 
corresponding monomeric complexes [M [P (OAr) 2 (OAr-icC) -kP] (L)C1] 
(L = phosphine or phosphite), [M [ (OAr) 2 (OAr-KC) -kP] (L2)]C1 (L2 
= dppe, dppm, dppf) and [M [ (OAr) 2 (OAr-icC) -kP] (Et2NCS2 ) ] (16, 
17; M = Pd, Pt) . Complexes 5a and 5b were examined for their catalytic 
activity in Suzuki and Stille coupling reactions, exhibiting extremely 
high turnover nos . in reaction of aryl bromides and chlorides with 
PhB(OH)2, and good activity in coupling of aryl chlorides with PhMe3Sn. 
They can also be used as catalysts for the coupling of alkylboronic acids. 
Di- and trialkyl phosphine adducts of one of the palladacycles shows very 
high activity in the Suzuki coupling of aryl chlorides and can also be 
used to good effect for the Stille coupling of these substrates. The role 
of the phosphite ligand in the Suzuki coupling of aryl chlorides seems to 
be one of increasing catalyst longevity by stabilization of the PdO 
resting state. The crystal structures of the palladacycles 5c and 16 were 
determined 
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AB Racemic and enantiopure (pS) -l-bromo-2-methylf errocenes 6 were prepared in 4 
steps from 2- (4 , 4 -dime thyloxazolinyl) ferrocene and (S)-2-(4- 
i sop ropyloxazolinyl) ferrocene, resp. (46 and 81% overall yield). 
Bromine- lithium exchange and addition of C1PR2 gave the corresponding racemic 
or enantiopure 2 -methylf errocenyl phosphine ligands 2-MeFcPR2 11 (R = Ph) , 
12 (R = Cy) , and 13 (R = tBu) in 28-93% yield. Use of PC13 gave the 
C3-sym. phosphine (2-MeFc)3P 5 from (pS) -6 (72% yield) but racemic 6 did 
not lead to the formation of trif errocenyl phosphines. Combination of 5 
and Pd2(dba)3 gave an active catalyst for the Suzuki reaction of aryl 
chlorides, for example, 4 -chlorotoluene and phenylboronic acid reacted at 
only 60° in dioxane (86% yield) . Other examples are reported 
together with the use of 12 in the same protocol . The value of 
211° for cone angle of 5 was estimated from the x-ray crystal data. 
The cone angles for 11-13 were calculated from the increments of the 
substituents as 167°, 184° and 192°, resp. The Lewis 

basicity of 11 and 12 was estimated from the carbonyl stretching frequency in 
trans- [Rh (CO) C1L2] , formed in situ. An anal, is made of the steric and 
electronic influences on ligand activity in the Suzuki reaction. 
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AB The ortho-metalated complex [ { Pd ()a-Cl) { kP, kC-P (0C6H2 -2 , 4 - 

tBu2) (OC6H3-2,4-tBu2)2} }2] reacts with phenylboronic acid hydrate and 
K2C03 in dimethylacetamide to give oxo-bridged diaryl phosphite complex 
[Pd{KP,KC,K0-fx2-0-P{0) {OC6H2-2,4-tBu2) (0C6H3-2,4- 

tBu2) (DMAc)}] (11). When the reaction is repeated in DMF, the coupling 
product, 3 , 3 ' , 5, 5 • -tetra-tert-butyl-2 ,2 • -biphenol (12) was isolated. The 
reaction of palladium dichloride with phosphinite PiPr2 (OC6H4 -4 -Et ) in 
2-methoxyethanol followed by recrystn. in the presence of ethanol gave the 
palladium complex of the transesterif icated phosphinite ligand, 
trans- [PdCl2{PiPr2 (OEt) }2] (14). The mol . structure of 11, 12 and 14 was 
confirmed by x-ray crystallog. To determine whether related solvolytic 
processes have an effect on catalytic activity, the performance of a range 
of catalysts with "hydrolyzed" and "nonhydrolyzed" ligands was assessed in 
the Suzuki coupling of aryl bromides. Palladium ortho-metalated 
dimethylbenzylamine and phosphite complexes with extra hydroxyphosphinite 
and secondary phosphite ligands, [Pd (C6H4CH2NMe2 -kC, kN) (L1- 
kP) ] (16, LI = 6-hydroxy-6H-diben20 [c,e] [1,2] -oxaphosphorin) , 
[Pd(L2-KC,KP)Cl]2 (3e, L2 = ( 2 , 4 -di - tert - 

butylphenyl) (methylenebis-2 , 2 • - [6-tert-butyl-4 -methylphenyl] ) phosphite) , 
and in situ formed [Pd (C6H4CH2NMe2 -kC, kN) (L2-kP) ] and 
[Pd(C6H4CH2NMe2-KC,K:N) (L3-KP) ] (L3 = 

(hydroxy) (methylenebis-2 , 2 ' - [6 -tert -butyl -4 -methylphenyl] ) phosphite) were 
tested as Suzuki coupling catalysts, showing moderate activity. In some 
cases it was evident that hydrolysis plays a significant role on the 
catalytic activity; however, this depends not only on the ligand, but also 



on the combination of ligand and palladium precursor. 
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AB The aldol reactions of various ketene silyl acetals or lithium enolates 

with 2-furancarbaldehyde bearing (2R, 3R) -1 , 4 -dimethoxy-1 , 1 , 4 , 4 -tetraphenyl- 
2, 3-butanediyl boronate chiral auxiliary at 3 -position of the furan ring 
(2, C4H20-2-CHO-3-cyclo-(R,R)-B02[CHCPh2(OMe)]2) were studied. Metal-salt 
catalyzed addition of R12C:C(0R) (0SiMe3) (3a) with 2 gave stereoisomeric 
mixture of silyl ethers with moderate predominance of the (R) -isomer I (4b, 
R = Et, Rl = H, R2 = SiMe3), while the reaction of substituted ketene 
acetals 3b or 3c produced more diastereoselectivity in products 5b, c (I, R 
= Et, R2 = SiMe3 and H; Rl = Me and Rl-Rl = (CH2)5, resp.). Non-catalyzed 
addition of lithium enolate CH2:C(0Li) (OR) (9a, b, R = Et or tBu) with 2 
afforded hydroxy - derivs . 10b and lib, resp., (shown as I, Rl = R2 = H) . 
Lithium 1-cycloheptenolate was also reacted with 2 to give (R,R) -aldol 
product. It was found that (R) diastereoselectivity was more favorable 
than (S) diastereoselectivity and moderate diastereoselectivity was 
achieved. Some of the resulting aldol diastereomers were chromatog. 
separable by simple flash column chromatog. on silica gel, leading to 
optically pure aldol adducts. The absolute stereochem. of the aldol adducts 
were determined by x-ray crystallog. anal. Further transformation of the 
carbon-boron bond to a carbon- carbon bond was achieved in a Suzuki 
coupling reaction to furnish highly functionalized and enantiomerically 



pure 2, 3-disubstituted furyl ales. One of the furyl ales, was allowed to 
rearrange to hydroxypyranone in order to demonstrate possible applications 
of the developed methodol . 
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Planas, Jose Giner; Gladysz, J. A. 

Institut fuer Organische Chemie, Friedrich-Alexander- 
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Secondary phosphine complexes of the formula [ (ri5-C5H5 ) Ru (L) 2 (PHR2) ] + 
BArF- are prepared from cationic ruthenium N2 complexes and PHR2 (L = PEt3, 
1/2 depe; R = Ph (a), t-Bu (b) , Cy (c) ) . Addns . of t-BuOK or NaN(SiMe3)2 
gave the phosphido complexes (ti5-C5H5) Ru (L) 2 (PR2 ) ( (L) 2 = (PEt3)2 
(5a-c) , depe (6a, b)) in high NMR yields. These rapidly oxidize in air to 
give isolable RuP(:0)R2 species. Complex 5a is more basic than the 
rhenium analog (r|5 -C5H5) Re (NO) {PPh3) (PPh2) , and 6b is more basic than 
P-t-Bu3. Complexes 5a-c and 6b are effective ligands for 
palladium-catalyzed Suzuki reactions. The catalyst from 6b is nearly as 
reactive as that from the benchmark ligand P-t-Bu3. 
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A new generation of air stable, highly active Pd 
complexes for C-C and C-N coupling reactions with aryl 
chlorides 

Schnyder, Anita; Indolese, Adrian© F. ; Studer, Martin; 
Blaser, Hans-Ulrich 
Solvias AG, Basel, 4002, Switz. 

Angewandte Chemie, International Edition (2002), 
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Journal 
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High yields in important Pd-catalyzed reactions of aryl chlorides are 
obtained with complexes consisting of a palladacycle and a secondary 
phosphine which could be prepared in situ or isolated. Heck reaction of 
ClC6H4Me-4 with Bu acrylate, Suzuki coupling of phenylboronic acid with 
4-chloroanisole, N-arylation of N-methylaniline and morpholine with 
C1C6H4R-4 (R = Me, MeO) and a-arylation of propiophenone with 
ClC6H4Me-4 were studied. Palladacycles bis (2 ' -dimethylaminobiphenyl-2 -yl- 
N, C) di-)a-acetatodipalladium (1) , bis (2 -acetamidophenyl -C, O) di-ja- 
acetatodipalladium (3) , bis [ (2 -dime thylaminomethyl) phenyl -C, N] di-^- 
acetatodipalladium (4) were used as catalysts for the Suzuki and Heck 
coupling reactions after in situ treatment with sterically demanding 
secondary phosphines HPCy2 , HPtBu2 , HP (1-adamantyl) 2 (HPAd2) , 
HP(2-norbornyl) 2 (HPNor2) , 4 , 8-dimethyl-2-phosphabicyclo [3 . 3 . 1] nonane (6) , 
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2 , 4, 6-triisopropyl-l , 3 , 5-dioxaphosphorinane (7), along with tertiary . 
analogs PCy3 and PtBu3 . Reaction of [ (L-C, N) Pd (|li-C1) ] 2 [8, L-C,N = 
bis (2 ' -dimethylaminobiphenyl-2-yl-N, C) ] with HPNor2, HPtBu2, HPCy2 and 
PCy3 gave corresponding [ (L-C, N) Pd (phosphine) CI] complexes (9-12), which 
were isolated and used as catalysts for the Suzuki, Heck, N- and 
C-arylation coupling reactions. In general, comparison of HPCy2 and PCy3 
revealed better yields in the case of the secondary phosphine. The 
isolated catalysts 9-12 are air-stable, and easy to handle. The catalysts 
formed in situ allow optimization of the reaction by variation of the 
palladacycle and phosphine components. 
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2-Bromo-l, n-dienes with Organoboronic Acids 

Oh, Chang Ho; Sung, Hye Rhyan; Park, Su Jin; Ahn, Kyo 

Han 

Department of Chemistry, Hanyang University, 
Sungdong-Gu, Seoul, 133-791, S. Korea 

Journal of Organic Chemistry (2002), 67(20), 7155-7157 

CODEN: JOCEAH; ISSN: 0022-3263 

American Chemical Society 

Journal 

English 



Br 



H2C 



Rl 



(CH2)n CH2 I 




II 



AB Alkylpalladium intermediates, formed via an intramol . Heck reaction of 

2 -bromo-1, n-dienes I [X = (Et02C)2C, Rl = H, Me, n = 1, 2; X = O, NTs, Rl 
= H, n = 1] , were successfully cross -coupled with various organoboronic 
acids R2B(OH)2 [R2 = Ph, 4- (H0CH2 ) C6H4 , 3,5-Me2C6H3, PhCH:CH, BuCH:CH, 
Me3CCH:CH] to give the corresponding methylenecycloalkanes or 
methylene-substituted heterocycles II in good to excellent yields. The 
optimal yields were achieved by the use of Cs2C03 in EtOH with Pd(PPh3)4 
as a catalyst, at concns . of 2 -bromo-1 , n-dienes I and organoboronic acids 
as 0.2 and 0.3 M (1.5 equiv) , resp. 
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Synthesis, characterisation and catalytic activity of 
metal complexes of neutral, unsymmetrical P/S 

f errocenediyl ligands 

Gibson, Vernon C; Long, Nicholas J.; White, Andrew J. 
P.; Williams, Charlotte K. ; Williams, David J.; 
Fontani, Marco; Zanello, Piero 

Department of Chemistry, Imperial College of Science, 
Technology and Medicine, South Kensington, London, SW7 
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(2002) , (17) , 3280-3289 
CODEN: JCSDAA; ISSN: 1472-7773 
Royal Society of Chemistry 
Journal 
English 

CASREACT 138:153631 
Two asym. 1, 1 • -disubstituted f errocenediyl ligands, 1- (diphenylphosphino) - 
1 ' - (methyl thio) ferrocene (1) and 1- (diphenylphosphino) -1 ' - 
(mesitylthio) ferrocene (2) featuring phosphine and thioether substituents 
were conveniently synthesized and the coordination chemical of 1 was probed 
by reaction with transition metal reagents. With Group 10 metal and Rh(I) 
species, chelating complexes are formed in high yield and a monodentate 
bis-ligand complex with trans phosphorus ligation can also be synthesized 
using a Pd(II) species and three equivalent of 1. With [M(C0)5thf] (M = Cr, 
Mo or W) , 1 forms a mixture of monodentate, P-bound pentacarbonyl and 
P/S-chelating tetracarbonyl products. The monodentate pentacarbonyl 
product can be converted into the chelating tetracarbonyl species via 
prolonged reflux in toluene. Crystal structures for nickel, palladium, 
platinum and tungsten complexes are reported. Redox potentials were determined 
by cyclovoltammetry for 1 and prepared complexes. Preliminary studies show 
that 1, in combination with Pd2 (dba) 3 precursors, can act as a catalyst 
for the Suzuki coupling reaction. 
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Hydroboration-Suzuki cross coupling of unsaturated 
amino acids; the synthesis of pyrimine derivatives 
Collier, Philip N. ; Campbell, Andrew D.; Patel, Ian; 
Taylor, Richard J. K. 
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Hydroboration of protected allylglycines with 9-BBN followed by Suzuki 
cross coupling of the resulting organoboranes proceeded smoothly giving a 
range of new bis -homophenyl alanine and related derivs . in good yields (9 
examples, 53-64%) . One of the Suzuki coupling 

products has been elaborated to give the N-Cbz -protected natural 
product pyrimine. The hydroboration-Suzuki coupling of vinylglycine 
derivs. was also studied but was less efficient than with the allylglycine 
derivs.; the best results were obtained using disiamylborane -DMS as 
the hydroborating agent. 
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Iminophosphines : synthesis, formation of 
2 , 3-dihydro-lH-benzo [1, 3] a2aphosphol-3-ium salts and 
N- (pyridin-2-yl) -2 -diphenylphosphinoylaniline, 
coordination chemistry and applications in platinum 
group catalyzed Suzuki coupling reactions and 
hydros ilylat ions 

Doherty, Simon; Knight, Julian G.; Scanlan, Tom H.; 

Elsegood, Mark R. J. ; Clegg, William 

The Queen's University of Belfast, School of 
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AB The aprotic and protic bi- and multidentate iminophosphines 

2-Ph2PC6H4N:CRlR2 (Rl = H, R2 = Ph, 2a; Rl = Me, R2 = Ph, 2b; Rl = H, R2 = 
2-thienyl, 2c; Rl = H, R2 = C6H4-2-PPh2, 2d; Rl = H, R2 = C6H4-2-OH, 2e, 
Rl = H, R2 = C6H4-2-OH-3-But, 2f; Rl = H, R2 = CH2C(0)Me, 2g) were prepared 
by the acid catalyzed condensation of 2- (diphenylphosphi no) aniline with 
the corresponding aldehyde or ketone. Iminophosphine 2d can be reduced 
with Na cyanoborohydride to give the corresponding amino-diphosphine 
2-Ph2PC6H4N(H)CH2C6H4-2-PPh2 (2h) . In the presence of a stoichiometric 
quantity of acid, 2 - (diphenylphosphino) aniline reacts in an unexpected 
manner with benzaldehyde, salicylaldehyde , or acetophenone to give the 
corresponding 2, 3-dihydro-lH-benzo [1, 3] azaphosphol-3-ium salts and with 
pyridine -2 -carboxaldehyde to give N- (pyridin-2-ylmethyl) -2 - 
diphenylphosphinoylaniline , the latter of which was characterized by 
single-crystal x-ray crystallog., as its Pd dichloride derivative The 
attempted condensation of 2 - (diphenylphosphino) aniline with 
pyridine -2 -carboxaldehyde to give the corresponding pyridine - 
functionalized iminophosphine resulted in an unusual transformation 
involving the diastereoselective addition of two equiv of aldehyde to give 
[1, 2-dipyridin-2-yl-2- (o-diphenylphosphinoyl) phenylamino] ethanol , which 
was characterized by a single-crystal x-ray structure determination The 

bidentate 

iminophosphine 2 -Ph2PC6H4N : C (H) Ph reacts with [ (cycloocta- 1 , 5 -diene) PdClX] 
(X = CI, Me) to give [Pd{2-Ph2PC6H4N: C (H) Ph}ClX] and the imino-diphosphine 
2-Ph2PC6H4N:C(H)C6H4PPh2 reacts with [ (cycloocta-1 , 5 -diene) PdClMe] to give 
[Pd{2-Ph2PC6H4N:C(H)C6H4PPh2}ClMe] and each was characterized by 
single-crystal x-ray crystallog. The monobasic iminophosphine 
2-Ph2PC6H4N:C(Me)CH2C(0)Me reacts with [Ni (PPh3 ) 2C12] in the presence of 
NaH to give the phosphino-ketoiminate complex [Ni{2- 

Ph2PC6H4N:C(Me)CHC(0)Me}Cl] , which was structurally characterized. Mixts. 
of iminophosphines 2a-h and a Pd source catalyze the Suzuki cross coupling 
of 4-bromoacetophenone with phenylboronic acid. The efficiency of these 
catalysts show a marked dependence on the Pd source, catalysts formed from 
[Pd2(OAc)6] giving consistently higher conversions than those formed from 
[Pd2(dba)3] and [PdC12 (MeCN) 2] . Catalysts formed from neutral bi- and 
terdentate iminophosphines 2a-d gave significantly higher conversions than 
those formed from their monobasic counterparts 2e-f . Notably, under the 
authors' conditions the conversions obtained with 2a-c compare favorably 
with those of the stds . ; catalysts formed from tris (2 -tolyl) phosphine and 
tris {2, 4 -di-tert-butylphenyl) phosphite and a source of Pd. In addition, 
mixts. of [Ir (COD) CI] 2 and 2a-h are active for the hydros ilyl at ion of 
acetophenone; in this case catalysts formed from monobasic iminophosphines 
2e-f giving the highest conversions. 
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IN Borane, 1-hexynyl-l-octenyl (1, 1, 2-trimethylpropyl) - , (E) - (9CI) 
MF C20 H37 B 



Double bond geometry as shown. 



Me 



n-Bu — 




(CH2)5 



Me 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



HOW MANY MORE ANSWERS DO YOU WISH TO SCAN? (1) :10 
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IN Poly [ [ (1, 1, 2-trimethylpropyl) borylene] -2, 8-decadiene-l , 10-diyl] {9CI) 
MF (C16 H29 B)n 
CI PMS 

**RELATED POLYMERS AVAILABLE WITH POLYLINK** 
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IN Borate (1-) , (cyano-C) -1-hexenyl (2-methylpropyl) (1, 1, 2-trimethylpropyl) 

potassium, [T-4-(E)]- (9CI) 
MF C17 H33 B N . K 
CI CCS 



Me C=N 

I I 

i - Pr- C — B CH= CH- Bu -n 



Me 



Me— C— Pr-i 



CH2- CH= CH- (CH2 ) 4 - C] 



CH-CH2-B- 




• K+ 
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IN Borane, 1-pentenyl (1 , 1, 2 -trimethylpropyl) - , (E) - (9CI) 



MF Cll H23 B 

Double bond geometry as shown. 



Me Me 
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IN L-Leucinamide, N- (3-carboxy-l-oxopropyl) -L-a-aspartyl-L-a- 
glutamyl-2-methyl-L-phenylalanyl-3-methyl-L-valyl-N- [ (IR) -l-borono-4- 

pentenyl] - (9CI) 
SQL 5 

MF C40 H61 B N6 014 



